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0 Water-disintegrable cleaning article in laminated sheet form. 

0 A water-disintegrable cleaning article in a laminated sheet form comprising a laminated sheet prepared by 
^ A water-oismiegraaiBj. " h t embossing the resultant lamiante. and impregnatng the 
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side , thereof having a higher water-soluble binder content faces the mner sheet on each s,de thereof. 
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WATER-DISINTEGRABLE CLEANING ARTICLE IN LAMINATED SHEET FORM 

Background of the invention 



The present invention relates to a water-disintegrable cleaning article in a laminated sheet form, 
s Cleaning articles in a laminated sheet form, such as paper towel and sanitary tissue paper, are used for 
cleaning hard surfaces in a living room, a kitchen, a toilet room, etc. or for cleaning hands or anal region. 

Most of the above-described cleaning articles in a laminated sheet from are manufactured by laminating 
a plurality of thin sheets to lamination to provide a thickness appropriate for wiping a surface to be cleaned, 
applying a binder by spraying or coating to the cleaning sulace of an outer sheet, i.e.. the ^.surface 
to thereof, to provide a strength capable of withstanding cleaning work, and subjecting the lamtnate to 
-embossing to bond the plurality of laminated sheets together. 

The thus produced cleaning articles in a laminated sheet form are used as they are, or after 
impregnation the same with a cleaning agent a germicide or the like. The embossing not only plays t^e 
role of bonding laminated sheets together, but also exerts such effects as that of proving the larninated 
75 sheet with desired bulkiness and soft hand and that of ensuring excellent sliding during wiping of a surface 

10 b The e se n deaning articles in a laminated form are put on top of the other or folded and then put on top of 
the other before being incorporated into a plastic container, a bag or the like to prepare a final product 
Such a product may suffer from peeling of the sheets bonded together by embossing when the folded 
2 o article is spread out or during cleaning work. Especially, a water-disintegrable cleaning article produced by 
impregnating a water-disintegrable laminated sheet containing a water soluble binder w«th a cleaning agent 
having a high water content is likely to suffer from the above-described problem of peehng. 

Accordingly, an object of the present invention is to provide a water-disintegrable clean.ng art.de free 
from peeling of the laminated sheets when the folded article is spread out or during cleaning work. Since 
25 such a water-disintegrable cleaning article can easily be disposed of by water washing after use, . has 
been used as a toilet stool cleaner particularly for wiping hard surfaces of the floor and stool of a toilet. 
However, the currently available commercial toilet stool cleaner comprises an ordinary paper simply 
impregnated with a highly concentrated alcohol solution, so that it has a high germiddal activity but is 
unsatisfactory from the viewpoint of detergency. The paper impregnated with a highly concentrated alcohol 

so solution can relatively well clean up contaminants derived from sebum or excreta but is .nsufficiem 

. particularly for cleaning up contaminants derived from dust etc.. deposited on the floor, an outer periphery 
of stool and the tank of a toilet Water is necessary to clean up the above-descnbed contaminants. 
However, when a paper like a general toilet paper is simply wet with water, the structure of the paper is 
disintegrated, so that the function thereof as a cleaning article is remarkably lowered. 

as A water-disintegrable surface cleaning article impregnated with an aqueous solution is also known from 
literature. For example. Japanese Patent Laid-Open No. 296159/1986 discloses a carrageenan-bonded. 
water-disintegrable paper impregnated with an aqueous solution of a salt such as sodium chlonde or 
calcium chloride, Japanese Patent Laid-Open No. 104963/1979 discloses a water-disintegrable skm cleaning 
cloth comprising a polyvinyl alcohol-bonded, water-disintegrable paper impregnated with bone acid or an 

40 aqueous boric acid solution, and Japanese Patent Laid-Open No. 50600/1988 discloses a water-d.s.n teg- 
rable paper comprising a water-disintegrable paper prepared by sticking fiber sheets partially fused with a 
heat-fusible fiber on both sides of a common toilet paper-like water-disintegrable paper and impregnated 
with an aqueous solution. In case of the above-described Japanese Patent Laid-Open Nos. 296159/1986 
and 104963/1979. a large amount of binder is necessary to prepare cleaning articles having a strength 

4 5 capable of withstanding the cleaning work. On the other hand, in the case of the Japanese Patent Laid- 
Open No. 50600/1988. since a water-insoluble resin is used, the water-disintegrable property ,s insufficient, 
so that when the water stream is weak, there is a risk of a water pipe to be clogged. 

Accordingly, the second object of the present invention is to provide a water-dismtegrabie cleaning 
article which has a strength sufficient to withstand cleaning work, is excellent in the detergency as well as in 

so the water-disintegrable property and suitable particularly, for cleaning the floor and stool of a toilet. 

It has been found that cleaning of some plastic articles, particularly toilet stools made of ABS 
(acryionimle/butadien/styrene copolymer), with a cleaning article often causes the toilet stool to be cracked 
depending upon the kind of the cleaning agents to be incorporated. Accordingly, the th.rd object of the 
present invention is to provide a water-disintegrable cleaning article in a laminated sheet form which 
produces no damage to the plastic, is excellent in the detergency and can give a favorable gloss to the 
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surface to be cleaned. 

Summary of the Invention 
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is 



thereof, which has led to the completion of ^f^^^^ clean5ng ^ * a laminated sheet 
embossing the pliant laminate and "P^^^nTSt ". wlrioluble binder 
content faces the inner sheet on each side thereof. 
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Brief Description of the Drawings 



Rgs. 1A. IB and tC are sch«ne«c diorama showing the cnteria for evaluation o. a water-disintegrable 
» schema* d,agram showing a memod o. producing a suain in an ABS resin coveted in 
Example 8; and 

Fig. 3 is a cross-sectional view of a strained ABS resin. 



Description of the Preferred Embodiments 
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There is no parbcuiar limitation on the lend of fibers for use In the formation of the sheet to be used for 
pj£ me Ler-disintegrabie cleaning ^"'^J^Ze^V^^ 

conventional dry or wet paper making process. strength of the 

"""The basfs weigh, o, the stare, to be used as me mner ^"^^"^ ~ *2S 

while the basis weigh, of me outer sheer is * ' t^J*^ * by .method such as one which 
The binder content on each s,de of the outer sheen T£ * wh , crt ^p,^ 

OT at of the ether side thereof having a lower binder content ,s preferably 1.1/1 to 2.5/1. particular,,, 
tragacanth. or pectin). - 
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Moreover. it is also possible to use certain types of binders (water-soluble binder which is insoluble in a 
small amount of water but soluble in a large amount of water) which are crosslinkable with an inorganic salt. 
These types of binders may be applied by spraying or coating a binder crosslinked with an inorganic saft 
onto, a sheet. Alternatively, in the case of a wet cleaning article, the binders may be applied by first 

s spraying or coating an uncrosslinked binder only onto a sheet and then impregnating the sheet with a liquid 
active substance having, added thereto, an inorganic salt capable of crosslinking the binder. Specific 
examples of the crosslinked binders include a binder system described in Japanese Patent Laid-Open No. 
104963/1979 wherein a certain kind of bond between polyvinyl alcohol and boric acid or its salt is utilized 
and a binder system described in Japanese Patent Laid-Open No. 296159/1986 wherein a certain kind of 

10 bond between carrageenan and a specific salt is utilized. 

The crosslinked binder system used in the present invention is preferably one comprising a water- 
soluble polymer having a carboxyl group as the anionic group among the above-described water-soluble 
polymers and as a counter Ion a metal selected from among alkaline earth metals, manganese, zinc, cobalt 
and nickel (a mixed counter ion comprising the above-described polyvalent metal and an alkali metal may 

;s be used) (calcium salt of carboxymethylcellulose, zinc saft of carboxymethylcellulose, iron salt of carbox- 
ymethyl cellulose, calcium salt of acrylic acid, etc.). The water-soluble polymer having a carboxyl group is 
particularly preferably carboxymethylcellulose. The crosslinked binder system having a carboxymethylcel- 
lulose is very advantageous because it can easily satisfy the wet strength and water-disintegrable properties 
in a wide range of the amount of use. 

20 The binder is used in an amount of 1 to 30%. preferably 1 to 15%. still preferably 1 to 10%, particularly 
preferably 1 to 7% based on the dry weight of the outer sheet. 

Any type of sheets can be employed as an inner sheet as long as it can give the feeling of thickness 
during cleaning. It may be a non-binder sheet containing no binder or a sheet provided with the above- 
described binder for the purpose of forming a sheet skeleton. 

25 The laminated sheet according to the present invention is prepared by sandwiching at least one inner 
sheet in between outer sheets so as to cause the side of the outer sheet having a higher binder content to 
face the inner sheet on each side thereof and embossing the resultant laminate. 

Examples of the embossing technique include steel to steel embossing, steel to rubber embossing, 
steel to paper embossing, nested embossing and tip to tip embossing. The effect of retaining an embossed 

30 configuration in the wet state is best attained when any one of steel to steel embossing, steel to rubber 
embossing and steel to paper embossing is applied. The depth of the embossed pattern is preferably 0.3 to 
2 mm. 

The embossing brings about lamination of the sheets on top of the other and imparts favorable bulkines 
and soft hard to the laminated sheet Further, it enables the hard surface to be smoothly cleaned without 
35 application of excessive force, so that fuzzing and dusting can be reduced. Further, since the protruded 
portion of the emboss concentrically gives a stress to the contaminated surface, it functions to that the 
contaminant can be effectively scratched off. which contributes to an enhancement in the cleaning effect. 
The laminated sheet thus prepared was impregnated with a cleaning agent. 

It has been believed in the. art that when a water-disintegrable paper containing a water-soluble binder 

40 is impregnated with an aqueous solution, a cleaning article capable of withstanding cleaning work cannot be 
prepared without use of a water-soluble binder in an unprofitably large amount. However, this is thought to 
reside in the fact that research has hitherto been conducted on an unlaminated single sheet impregnated 
with an aqueous solution containing no water-soluble solvent or containing only a very small amount of a 
water-sofuble solvent The present inventors have made studies and. as a result, have found that the 

45 impregnation of the above-described laminated sheet with an aqueous solution containing a suitable amount 
of a water-soluble solvent enables a cleaning article having a strength enough to withstand cleaning work to 
be prepared even when the amount of use of the water-soluble binder is usual one. Specifically, the 
laminated sheet is impregnated with 100 to 250% (owf). based on the weight of the laminated sheet, of a 
cleaning solution containing 8 to 50% by weight, preferably 10 to 40% by weight of a water soluble solvent 

so and 92, to 50% by weight preferably 90 to 60% by weight of water. 

When the amount of the water-soluble solvent is less that 8% by weight, not only it is difficult to 
prepare a cleaning article having a strength capabte of withstanding cleaning work but also the emboss 
weakens and disappears. Also when the water content is less than 50%. the capability for cleaning a dust 
contaminant and a water-soluble contaminant is lowered. When the amount of the cleaning solution 

55 incorporated in the sheet is less than 100% (owf). the cleaning effect is insufficient while when the amount 
exceeds 250% (owf). it becomes difficult to maintain the strength of the cleaning article. 

Examples of the water-soluble solvent include monohydric lower alcohols such as ethanol. methanol 
and propanol. glycols such as ethylene glycol, diethylene glycol, polyethylene glycol, propylene glycol, 
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riiomnx/iene olvcol butvlene glycol and hexylene glycol, and mono- or diethers of the above-described 
K 8 S 3 o such as methanol ethanV propane, or butanol. esters of the above-described 
S Zt I owe acid and further polyhydrlc alcohols such as glycerin and sorbitol. They may be 
"one or in a combination of two or more of them. The basic formulation compnses ^ 
solvent and water. If necessary, it is possible to add ingredients such as anionc surfactants noraonto 
^rfactarS. cationic surfactants and amphoteric surfactants, alkaline agents, germicides, perfumes and 

de t f l y cases, a surfactant is incorporated in an amount of 0.01 to 5% by weight for the purpose of 
enhancino tfie cleaning effect. Examples of the surfactant include amphoteric surfactants such as amine 
olTZLT^lZ group having 8 to 22 carbon atoms, suKobetatoes 

alky! group having 8 to 22 carbon atoms and carbobetaines having an alkyl group hav.ng 8 to 22 carbon 
2 s y S surfactants such as a saK of an alkylsulfuric acid having 8 to 22 carbon atoms and 1 to 30 
ZZ\7ZZ o»6e added thereto, a salt of an a-sutfofatty acid having 8 to 22 ^^a«^ 
TaVkvL alcenyDsuccinic acid and a paraffinsutfonate having 8 to 22 carbon atoms; non.on»c surfactants 
Tuctt an eZ of a polyoxyalkylene having an alky, group having 8 to 22 carbon atoms On many 
potSetiiytene polypropylene or a mixture of both of them, with a glycol; and cat.on.c surfactants 
KiT ; quatema^ymonium salt having one alky, group having 8 to 1 4 carbon atoms. 

in the aooveSscribed soivent^ontaJning aqueous solution system su.table tor use as a wate^ 
containing cleaning agent in the present invention, when the amount of the water-soluble b,nder »s to 7% 
S on Speight of the fiber sheet, it is possible to prepare a cleaning article having^ a weltonato 
sTefgth (20C f gffiS Tmm or more) and a surface friction strength (60 strokes or more) enough to wrthstand 

PraC ^me U plastic articles, for example, a lamp shade made of polycarbonate and a toitet stool made of ABS 
(acrytoll^utadiene/styrane copolymer,, may suffer from damage when cteaned w,th l^W 

25 S cleaning article impregnated with the above-described cleaning agent. Stud.es have revealed that toe 
d^TcLseTby an aTkylene oxide adduct type surfactant and a certain kind of a monohydnc alcohol 
nr a oolvhvdric alcohol and its derivative as a solvent contained in the cleaning agent. 

T^ein t ^en,ors have further conduced extensive end intensive *d. « e ~ 
above-described problems and. as a result. tuwe found that a cleaning agent compns,ng e parted^ 

. ^ac^ndto p^ucular solvents doe, no, damage a plastic, is excellent in the detecgenc, and unpads 

a *7Xl°™Z7^Xte M compose is suitable as a cieaning agent to bo 

'"TooitsC "ef^s, one surtactan, se.ec.od from the group c«.sisung o. a*yt g.ycos.des. 

35 ^Hof solvent selected trem M group « * 
monohydnc ateohols. pdlyhydric alcohols and their derivative having a vapor pressure ol 2 mmHg or 

STs to 2 15%'by weight of a. leas, one water-solubte solvenl se.ected from the group consisting of 
«, ethylene glycol, propylene glycol, butanediol. glycerin and hexylene glycol: and 

(dl about 92 to 50% by weight of water. . . 

Amo^g the components (a,, the alkyl glycoside and sugar fatty acid ester are a sugar typ nomone 
surfactant and prepaid by dehydrative condensation of a monosaccharide havmg a degree ofpolymenza- 
' £ST to"o. a ^ysaccharide'or a complex carbohydrate with an alcohol having 8 to 18 carbon atoms or 
4. a fatty acid. The ^ugar type nonionic surfactant is particularly preferably a compound represented by the 
following general formula (I) or (II): 

R-O-(Z), (I) 



50 



(R,-c-ohsz (n) 
ii 

0 



55 tn the above-described formulae. R is an alkyl or alkenyl group hav.ng 8 to 18 carbon ato f q P^ era ^ 
o U carbon atoms. R, is an alkyl or alkenyl group having 7 to 17 carbon atoms, preferably 9 to 13 carbon 
atoms x is 1 to 10. preferably 1.2 to 3. n is 1 to 2 and 2 is a sugar res,due. Examples of the 
monosacc aride in the sugar residue include glucose, fructose. ga.actose. xylose, mannose. lyxose and 
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arabinose and a mixture thereof, and examples of the disaccharide or higher polysaccharide in the sugar 
residue include maltose, xybiose, isomaltose, cellobiose, gentibiose, lactose, sucrose, nigerose, solanose, 
raffinose gentianose and melezrtose and mixtures thereof. Glucose and fructose in the case of the 
monosaccharide and maltose and sucrose In the case of the disaccharide or higher polysacchande are 
5 preferred as a sugar material from the viewpoint of availability and low cost 

Examples of the amphoteric surfactant as other component (a) include amino acid, amido-ammo acid, 
carbobetaine and sulfobetaine amphoteric surfactants. Betaine type surfactants represented by the following 
general formulae (III) and (IV) are particularly preferred from the viewpoint of solution stability: 

R.-HSR4-C00® CD) 
I 

R 3 



15 



» Rz-N£8 4-S0a e . UV) 

I 

25 m the above-described formulae. R 2 is an alkyl or alkenyl group having 8 to 18 carbon atoms, 
preferably 10 to 14 carbon atoms. R 3 is an alkyl group having 1 to 4 carbon atoms, preferably 1 to 2 carbon 
atoms and R4 is an alkylene or hydroxyalkylene group having 1 to 6 carbon atoms. 

Among the surfactants, the alkylene oxide adduct type surfactant damages the surface of plastics. 
Therefore, the surfactant as the component (a) used in the present invention is limited to one not having 

3° any polyoxyalkylene group. 

The component (a) is Incorporated in an amount of 0.01 to 5% by weight, preferably 0.1 to 5% by 
weight based on the composition. When the amount of incorporation of the component (a) is less than 
0.01% by weight, no sufficient detergency is attained. On the other hand, when the amount exceeds 5 X> by 
weight there occur problems on stains accompanying wiping, stickiness, etc. 
35 In the present invention, two solvents are used. One of them is one or more solvents (b) selected from 
a monohydric alcohol, a polyhydric alcohol and its derivative having a vapor pressure of 2 mmHg (20 C) or 
above and used in an amount of 1 to 30% by weight. Specifically, examples of the monohydnc alcohol 
include ethyl alcohol, isopropyl alcohol, propanol. butanol. sec-butanol and tert-butanol. Examples of the 
polyhydric alcohol and its derivative include ethylene glycol monomethy! ether, propylene glycol mon- 
<o omethyt ether, dimethyl glycol, diethyl glycol and dimethyl diglycol. The solvents having a vapor pressure 
of 2 mmHg (20* C) or more bring about no damage to polycarbonate or ABS plastics Further, tliese 
solvents are useful for removing oleaginous stains derived from sebum deposited on the hard surface. 
When the amount of incorporation of the component (b) is less than 1% by weight, the solvent exh.bits no 
sufficient effect of removing an oleaginous stain. On the other hand, when the amount of incorporation 
« exceeds 30% by weight there occur problems on odor, stickiness, risk of fire. etc. The amount of 
incorporation of the component (b) is preferably 5 to 15% by weight. 

The other solvent is at least one solvent (c) selected from ethylene glycol, propylene glycol. butanediol, 
glycerin and hexylene glycol and incorporated in an amount of 0.5 to 15% by weight. Most of the so vents 
having a vapor pressure of less than 2 mmHg (' C) attack plastics. It has been proved that the solvents 
so used as the component (c) do not attack polycarbonate or ABS plastics although they have a vapor 
pressure of 1 mmHg (20* C) or less and are nonvolatile. Examples of the function of the above-described 
■ solvents include an improvement in the effect of glazing the hard surface. When the amount of '^corporation 
of the component (c) is less than 0.5% by weight no sufficient glazing effect can be attained. On the other 
hand when the amount is 15% by weight or more, the amount of the component remaining on the hard 
55 surface becomes large, which brings about problems such as stains accompanying wiping and stickiness. 
The amount of incorporation of the component (c) is preferably 2 to 10% by weight 

The present invention will now be described by way of the following Examples, though the present 
invention is not limited to these only. 
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Example 1 

A toilet paper-like non-binder sheet having a basis weight of 25 g/m* was prepared from a conifer kraft 
paper as a raw material beaten so as to exhibit a CSF (Canadian standard freeness) of 680 ml by making 

u«;b of the conventional paper making machine. 

OnTJdTcS the prepared non-binder sheet was coated with sodium salt of a water-solubte carbox- 
vmemylcellulose (CMC 2200; a prodcut of Daicel Chemicai Industries. Ltd.) so that the content thereof on 
STSl Ms T(U gfta* based on the weight of the sheet. The coated sheet was dried to prepare an 
outer sheet containing sodium salt of CMC. Bna K„« »K, ftlin h 

The outer sheet was subjected to the surface analysis of iron by means of an X-ray analyze through 
the utilization of the crosslink^ reaction between iron and CMC. As a result ^ was ^ CMC 
content ratio between both sides of the outer sheet was 1.93/1 in terms of the ratio of the CMC content of 
the coated side to that of the non-coated side. ■ 

leparatery, a toilet papeMike non-binder sheet for use as an inner .ayer having a basis weight of 40 
o/m 2 was prepared through the use of a similar paper making machine. 

TrTinner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
cau« ttie ^T^ SToT the outer sheets to face the inner sheet on each side thereof and the 
was embossed (steel to steel embossing; 0.9 mm in the height of the protrud* W 
me same shall apply to the following Examples and Comparative Examples) to prepare a laminated sheet 
having a three-layered structure and a basis weight of 90 g/m (25/40725). 

The resultant laminated sheet was impregnated with the following cleamng agent ,n an amount, f 200% 
by weight based on the weight of the laminated sheet to prepare a wet water,ntegrable cleanmg article. 



25 
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Composition of cleaning agent 


. polyoxyethylene alkyl ether 


0.5% by weight 


average length of alkyl chain: 12 


average number of moles of added EO: 7 


. benzalkonium chloride 


0.01% by weight 


. ethanol 


46% by weight 


. diethanoiamine 


3% by weight 


. water 


the balance . 



The properties of the water-disintegrable cleaning article in a sheet form thus prepared were evaluated 
by the following methods. 



45 



< Bonding strength between outer sheet and inner sheet> 

The wet water-disintegrable cleaning article prepared above was cut into a strip having a width of 25 
mm and a llngm of 150 mm. The outer sheets were peeled off the inner sheet at one end in the 
Lgitud^ Son of the strip by above 15 mm. me peeled portion of each 

inner sheet was fixed respectively to the two testpiece clamps and the bonding strength between the outer 
sheet and the inner sheet was measured at a tensile rate of 300 mm/mm. 



so < Peeling between laminated sheets> 

Wet water-disintegrable cleaning articles (size: 30 cm x 30 cm) were each folded into four, and the «i 0 
• fnMoH Hnantnn artictes were out on top of the other and placed in a contamer. The container was handed 
over to 50 « ■" - Waning of places associated with the residence to evaluate 
55 the peeling of the laminated sheets when the folded article is spread out dunng cleaning. 
The criteria for the evaluation are as follows. 
O: all the panelists (50 panelists) answered that no peeling of the lammated sheet was observed. 
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<2>: more than 80% of the panelists (40 to 49 
panelists) answered that no peeling of the 
5 laminated sheet was observed. 

A: 60% or more and less than 80% of the panelists (30 to 39 panelists) answered that no peeiing of the 

laminated sheet was observed. 

w x: less than 60% of the panelists (29 panelists or less) answered that no peeling of the laminated sheet was 

observed. 

The results are shown in Table 1 . 



15 Comparative Example 1 

A wet.water-dislntegrable cleaning article was prepared in the same manner as that of Bcarnple 1 1 by 
sandwiching the inner sheet in between the outer sheets, each prepared in Example 1. except that to* n» 
coated side of each of the outer sheets was caused to face the inner sheet on each side hnrinl I 
» resultant laminate was embossed (steel to steel embossing). The evaluation of the cleaning art.Ce thus 
prepared was conducted in the same manner as that of Example 1. 

The results are shown in Table 1 . 

Table! 





Peeling between 
laminated sheets 


Bonding strength between outer 
and inner sheets (g/25 mm) 


Ex. 1 


O 


14 


Comp. Ex. 1 


X 


7 
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Example 2 

A toilet paper-like non-binder sheet having a basic weight of 25 g/m 2 was prepared from a conifer kraft 
paper as a raw material beaten so as to exhibit a CSF (Canadian standard treeness) of 680 ml by making 
use of the conventional paper making machine. . ' 

One side of the prepared non-binder sheet was coated by spraying with sod.um salt of a water-soluble 
carboxymethylcellulose (FT-3; a product of Sanyo-Kokusaku Pulp co Ltd.) dissolved m .water in a 
concentration of 3% so that the content thereof at that side is 5% (125 m/m 2 ) based on me weight of the 
sheet. The coated sheet was dried to prepare an outer sheet containing sodium salt of CMC. 

The outer sheet was subjected to measurement of the CMC content ratio of the spray^oated side to 
the non-spray-coated side in the same manner as that of Example 1 and found to be 1 .3/1. 

On the other hand, a toilet paper-like non-binder sheet tor use as an inner layer having a basis weight 
of 40 g/m 2 was prepared through the use of a similar paper making machine. 

The inner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
cause the spray-coated side of each of the outer sheets to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing) to prepare a laminated sheet havmg a 
three-layered structure and a basis weight of 90 g/m 2 (25/40/25). 

* The resultant laminated sheet was impregnated with the following cleaning agent in an amount of 200% 
: by weight based on the weight of the laminated sheet to prepare a wet water-disintegrable clean.ng article. 



55 
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Composition of cleaning agent 


. polyoxyethylene alky! ether 


0.5% by weight 


average length of alkyl chain: 12 


average number of motes of added EO: 7 


. benzalkonium chloride 
. calcium chloride 
. ethanol 

. propylene glycol 
. ion exchanged water 


0.01% by weight 
3% by weight 
10% by weight 
7% by weight 
the balance 



T5 



The proves of the water-disimegrable cleening article In e sheet form thus prepared 
in thTLL manner as that of Example 1. The wet tensile strength and surtaoe foohon strength of the 
cleaning article were evaluated by the following methods. 



20 <Wet tensile strength> 

A water-disintegrable cleaning article in a sheet form impregnated with a cleaning agent was cut into a 

distance of 50 mm. 



30 



35 



<Surface friction strength> 

tile plate was wiped up in the lateral direction with a water-mtegrable cleaning article .n a sheet form 

„, ,hL L^nLrable oleanino article in a sheet form impregnated with a cleaning agent were regarded as 
1" mS^entti "/supposing that one reckon o, a etroKe of 30 cm was one rtroKe. 
The results are shown in Table 2. 



40 

Comparative Example 2 



45 



50 



s-ss si-i-ssn 7Zr^~J2ZttZ~ was 



conducted on the cleaning article thus prepared 
The results are shown in Table 2. 



55 
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Table 2 





Peeling between 
laminated sheets 


Bonding strength between 
outer and inner sheets (g/25 
mm) 


Wet tensile 
strength (g/25 
mm) 


Surface friction 
strength (number of 
strokes) 


Ex.2 


O 


13 


420 


100 


Comp. Ex. 2 




, 7. 


430 


109 



w 



.15 



20 



25 



30 



35 



Example 3 

An aqueous CMC/Ca(CH 2 COO>2 solution prepared by dissolving a mixture of sodium salt of carbox- 
ymethylcellulose (CMC1330; a product of Dalcel Chemical Industries. Ltd.) with calcium acetate m waterjn 
respective concentrations of 3% and 0.75% was sprayed on only one side of a web (bas.s weight 20^ 
of a disintegrated and laminated conifer fluff pulp so that the amount of the aqeuous solution .s 20% (4 
g/m*) based on the web. The coated web was dried to prepare an outer sheet contammg calaum salt of 
CMC (crosslinked binder). 

The above-described outer sheet was subjected to measurement of the CMC content ratio of the spray- 
coated side to the non-spray-coated side in the same manner as that of Example 1 and found to be \2n. 

Separately, polyvinyl alcohol (PVA-110; a product of Kuraray Co.. Ltd.) was sprayed on-one s.de of a 
web (basis weight 20 g/m*) of a disintegrated and laminated conifer fluff pulp only for the purpose of 
forming a sheet skeleton and then dried to prepare an inner sheet. 

The inner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
cause the spray-coated side of each of tne outer sheets to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing) to prepare a laminated sheet having a 
three-layered structure and a basis weight of 90 g/m 2 (20/50/20). 

The resultant laminated sheet was impregnated with the same cleaning agent as that used In Example 2 
in an amount of 170% by weight based on the weight of the laminated sheet to prepare a wet water- 

disintegrable cleaning article. j . 

. The properties of the cleaning article in a sheet form thus prepared were evaluated in the same manner 

as that of Example 2. 

The results are shown in Table 3. 



40 



45 



Comparative Example 3 

A wet water-disintegrable cleaning article was prepared in the same manner as that of Example 3 by 
sandwiching the inner sheet in between the outer sheets, each prepared in Example 3. except that the non- 
spray-coated side of each of the outer sheets was caused to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing). The cleaning article thus prepared was 
evaluated in the same manner as that of Example 3. 

The results are shown in Table 3. 



Table 3 



50 
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Peeling between 
laminated sheets 


Bonding strength between 
outer and inner sheets (g/25 
mm) 


Wet tensile 
strength (g/25 
mm) 


Surface friction 
strength (number of 
strokes) 


Ex.3 


O 


12 


380 


88 


Comp.. Ex. 3 




7 


370 


85 
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Examples 4 to 7 and Comparative Examples 4 to 12 

Laminated sheets prepared in the following Preparation Examples 1 to 5 were impregnated with 
cleaning agents having compositions specified in Table 4 to prepare water-disintegrable cleaning 
5 The laminated sheets prepared in Prepared Examples 1 to 5 were cut into a size of 20 cm x 20 cm 
and impregnated with the cleaning agents in an amount of 200% (owf) based on the we,ght of the sheet 
The resultant cleaning articles were evaluated by the following methods. 

io Preparation Examples on Laminated She et 



15 



20 



25 
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Preparation Example 1 

A toilet paper-like water^iisintegrable sheet A having a basis weight of 25 g/m 2 ^ 
having a bright of 40 g/m 2 wSre prepared from a conifer fart pulp as a raw materia! beaten so as to 
exhibit a CSF value of 680 ml by making use of a cylinder Yankee machine. . 

The pre^e7water-d-,sintegrable sheet (A) having a basis weight of 25 g/m 2 was spray^ated wrth a 
wate^luble^der comprising sodium salt of carboxymethylcelMose ^^^Jj^J'* 
Chemical Industries. Ltd.) dissolved in water in a concentration of 0.5% so that ^ CMC^tert .s 5% 
based on the weight of the sheet The coated sheet was dried to prepare a CMC^ontanmg ^etjC). 

The two CMC^containing sheets (C) having a basis weight of 25 g/m 2 thus prepared were usedasthe 
outer layer while a water-disintegrable sheet (B) having a basis weight of 40 g/m 2 was -usee ^ *• "»» 
™Z to preapre a laminate. The surface coated with the binder of the outer layer faced tbe mner layerjhe 
'TuKant larntnate was embossed to prepare a laminated sheet of a three-layered structure havmg a basis 
weight of 90 g/m 2 (25/40/25). 

Preparation Example 2 

The water-disintegrable sheet (A) having a basis weight of 25 g/m 2 prepared in Potion ^PjJ. 
was spraytoated Z a water-soluble binder comprising sodium salt of "~7^" ul0 jV a ?^ 
So a product of Daicel Chemical Industrial. Ltd.) dissolved in water in a concentration of 0.5% so ^ that he 
M con Mto 3% based on the weight of the sheet. The coated sheet was further spray-coated wrth a v% 
aqueoustlcium chloride solution so that the calcium chloride contant is 2% basec ion p* weight of the 
sheet The resultant laminate was dried to prepare a sheet (D) contammg CMC and a calcium .on. 

The two sheets (0) containing CMC and a calcium ion and havmg a bas.s weight of 25 g/m thus 
propter used 2 th. outer layer while a water-disintegrable sheet (BJ having a basis weigh * of * 
g/m 2 prepared in Preparation Example 1 was used as the inner layer to prepare a lammate. The surface 
coated' *! the binder of the outer layer faced the inner .ayer. The ^^TtZSwlT 
prepare a laminated sheet of a three-layered structure having a bas.s we.ght of 80 g/m 2 (25/40/25). 



Preparation Example 3 (Comparative) 

45 The two water-disintegrable sheets (A) having a basis weight of 25 g/m 2 W****^*™ 
Example 1 were used as the outer layer while a water-disintegrable sheet (B) havmg a bass £9«oM0 
g7m 2 prepared in Preparation Example 1 was used as the inner layer to prepare * /™ » 

faminate was embossed to prepare a laminated sheet of a three-layered structure having a basis we.ght of 

50 90 g/m 2 (25/40/25). 

Preparation Example 4 (Comparative) 

55 A toilet paper-like sheet (E) having a basis weight of 8 g/m 2 was prepared from a mixed raw material 
comprising 93% by weight of a beatened conifer fart pulp used in Preparation Example a^a % by 
weioht of a synthetic pulp of polyethylene [SWP® E-400; a product of Mitsu. Petrochem.cal Industries. Ltd.] 
by maicng use of a cyLer Yankee machine. Similarly, a water-disintegrable sheet (F) having a basis 
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JO 



15 



20 



weight of 74 g/m* was prepared from the above-described conifer Kraft pulp as a raw material 

Two sheets (E) and one sheet (F) prepared above were used as the outer layer and me inner ayer 
respectively, to prepare a laminate. The resultant laminate was heat-treated by means of aflat he* roller at 
150* C to prepare a laminated sheet of a three-layered structure having a basis weight of 90 g/m* (8/74/84). 

Preparation Example 5 (Comparative) 

Two sheets (E) prepared in Preparation Example 4 and one sheet (F) prepared in Preparation Example 
4 were used as the outer layer and the inner layer, respectively, to prepare a laminate. The resultant 
laminate was heat-embossed by means of a heat roller having unevenne**s at 150 C to prepare a 
laminated sheet of a three-layered structure having a basis weight of 90 g/m (8/74/8) 

The emboss provided in the Preparation Examples 1 to 3 and 5 was a steel match emboss having an 
emboss pattern depth of 04) mm. 

<Wet tensile strength* 

The wet tensile strength was measured by the method described In Example 2. 

< Surface friction strength> 

The wet tensile strength was measured also by the method described in Example 2. 



25 



Practicality evaluation by panelists> 

The cleaning agent-impregnated sheets thus prepared as a cleaning article was handed over to 50 
30 housewives (panelists) for in the cleaning a toilet to evaluate the strength of the cleaning artcles. 
The criteria for the evaluation are as follows: 
o: at least 80% of the panelists (40 panelists) answered that the strength was excellent 

<2>: 70 to 80% of the panelists (35 to 39 

• panelists) answered that the strength was 

excellent, 

« A- 50 to 70% of the panelists (25 to 34 panelists) answered that the strength was excellent 
x less than 50% of the panelists (24 panelists or less) answered that the strength was excellent. 

<Water-disintegrable property^ 

200 ml of tap water (20* C) was placed in a 3-t beaker and stirred (300 rpm) with a stirrer. A cleaning 
article cut into a size of 50 mm x 50 mm was put into this system. The resultant dispersion was poured at 
once into a sieve having a size of 10 mm x 10 mm 60 sec and 90 sec after the cut cleamng article was put 
into the system to observe the state of the cleaning article caught in a net 1 of the sieve. 
50 The criteria for the evaluation are as follows: 

o: a small amount of the cleaning article 2 remains in lines or crossed portions of the net of the sieve (see 

A: 9 the A cleaning article 2 remains to such an extent that a half or less of the meshes of one sieve are 

» ^tode^rartWa" 2 remains to such an extent that more than half of the meshes are covered (see Rg. 
1C). 
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10 



15 



20 



<Detergency {dirt caused by deposition of dust)> 

A white tile (20 cm x 20 cm) was allowed to stand on a shelf in a toilet room for 3 months Tta surface 
of the staff was mildly wiped with a cleaning article by hand to evaluate the detergency against dirt caused 

by deposition of dust 

The criteria for the evaluation are as follows: 

o: a cleaning stripe was hardly produced. 

A: a cleaning stripe was produced to a small extent 

x: a cleaning stripe was produced to a considerable extent. 

< Detergency (oleaginous dirt)> <- 

Beef tallow was applied to a black tile (20 cm x 20 cm), and the surface of the tile was we., wiped with 
a tissue paper. Water was repelled by a coating of the beef tallow provided on the surface £ 
surface was cleaned with a cleaning article, and water. was spread on tta surface of the b.acx tie to 
compare the water repellency of the surface with that in the case of a normal tile. 

The criteria for the evaluation are as follows: 
o- the water repellency was equal to that of an uncoated tile. 
A- a small amount of the beef tallow coating remained unremoved. 
x: 30% or more of the beef tallow coating partially remained unremoved. 

The evaluation results are given in Table 1 . 
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Results 

"me emboss of the cleaning article prepared in Comparative Example 9 disappeared during cleaning 
work The emboss of the cleaning article prepared in Comparative Example 6 disappeared when hermeti- 
cally sealed in an aluminum foil, stored at room temperature for 6 months and used for cleaning work. 
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By contrast, in Examples 4, 5. 6 and 7 wherein water^isintegrabie cleaning articles of the presarrt 
invention were used, no emboss disappeared even when they were simrfariy stored at room temperature 
and stored for 6 months. 



Example B 



Cleaning agents (containing calcium chloride in an "amount of 3%) listed in Tabl* ,5 and 6 were 
prepared to evaluate damage to ABS resin, detergency and dirt res.due uncleaned by the followmg 



to methods. 



20 



<Method of evaluating damage to ABS resin> 

A test piece of an ABS resin (Mitsubishi-Monsanto Co.. Ltd.) having a size of 230 mm x 35 mm x 2 mm 
is fixed onto^ su^ce of a poryviny. chloride pipe having a diameter of 267 mm as shown ,n fig. 2 to 



give a strain of 0.74% as shown in fig. 3 

The strain is calculated by the following equation: 



Strain (%) = * 100 



The strained ABS resin, i.e.. stressed ABS resin, was cleaned 10 times (one reciprocation was regarded 
" as jrrS - laminated M ^ ^ - J ~ — « ^ 
1.7 g of an aqueous cleaning agent solution and allowed to siana ai 
evaluate the damage to ABS resin. 

The criteria for the evaluation are as follows: 
o: no abnormal phenomenon occurred, 
x: cracking occurred. 
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< Method of evaluating dirt residue uncleaned> 
35 The surface of a plastic was wiped five times to evaluate the dirt residue uncleaned. The criteria tor 
evaluation are as follows: 
o: no double cleaning was needed. 
A: a slight cleaning stain remained, 
x: a cleaning. stain remained. 
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<Method of evaluating glazing effect> 

The surfaces of the plastic and the tile were cleaned to evaluate surface gloss. The criteria for 
evaluation are as follows: 
o: gloss was observed. 
A: slight gloss was observed, 
x: no gloss was observed. 

< Method of evaluating detergency> 

The floor, wall. door. sash, toilet stool, lighting equipment, etc. of a general home were cleaned to 
evaluate the detergency. The criteria for the evaluation are as follows: 
o: 80% of the dirt was removed. 
A: 20 to 50% of the dirt was removed, 
x: scarcely any dirt was removed. 
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The evaluations of dirt residue uncleaned. glazing effect and detergency were conductec I by impregnat- 
ing aTaminated sheet prepared in Example 22 (dry weight: 2.6 g) with 5.0 g of the clearing agent and 

wiping the sheet 

Tho evaluation results are given in Table 1 . 
5 taSSn the ingrjen* of me cleaning agent we,e vaned. and the .esutte are g,ven ,n Table 6. 
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Table 6 



.. . _ . (Comparative Examples) 


: 








Ingreidents of cleaning agent 


1 


2 




4 


5 


6 


7 


8 


9 


aJkyl glycoside (the same 
as that of the Examples) 


1.0 












0.5 






hydroxysulfobetaine (the 
same as that of the 
Examples) 




1.0 






• 


• 


1.0 






sodium 

alkylbenzenesulfonate" 


- 


- 


2.0 


- 


- 


- 


- 


0.5 


1.0 


polyoxyethylene alkyl 
ether" 2 


- 


- 


- 


1.0 


1.0 


1.0 


* 


0.5 


5.0 i 


ethanol (44 mmHg/20* O 


10.0 


• 


10.0 


10.0 




5.0 


5.0 


- 


- 


polypylpropylene glycol 
(1.7 mmHg/20* C) 


! 


10.0 


• 


* 


15.0 


10.0 


5.0 


5.0 




diethyl diglycol (0.38 
mmHo/20 " C) 










5.0 


- 


- 


- 


- 


propylene glycol (0.08 
5 mmHg/20* C) 


• 




5.0 


5.0 


- 










dipropylene glycol (<0.01 
mmHg/20* C) 


- 


- 


* 


- 


5.0 


— 




2.0 


- 


triethylene glycol (<0.01 
o mmHg/20* C) 












sir 


• 


2.0 


• 


polyethylene glycol 400 
(<0.01 mmHg/20 'C) 




• 




m 






7.0 


2.0 


oi~ 


ion-exchanged water 
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B 


B 


B 


B 


B 


B 


B 
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5 damage to ABS resin 


| o 


X 


O - 


X 


X 


X ' 


X 


X 


X 


detergency 


o 


o 


o 


O 


O 


o 


o 


o 


o 


dirt residue uncleaned 


o 


o 




o 


o 


o 


o 


o 


o 


to glazing effect 
Note: 
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Claims 

1 a «*t«r disinteorable cleaning article in a laminated sheet form comprising a laminated sheet prepared 
2. A water-Ots^egraDie cww«..^ sheflt b spraying or coating. 
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basis weight of the outer sheet is 5 to 50 g/m* and the amount of use of the binder is 1 to 30% by weight 
based on the dry weight of the outer sheet 

4 A water-dismtegrable cleaning article in a laminated sheet form according to any one of claims 1 to 3, 
wherein the water-containing cleaning agent comprises 8 to 50% by weight of a water-soluble solvent and 
5 92 to 50% by weight of water and is incorporated in an amount of 1 00 to 250% based on the weight of the 

T. Twater-disintegrable cleaning article In a laminated sheet form according to claim 4, which further 
comprises 0.01 to 5% by weight of a surfactant 

6. A water-disintegrable cleaning article in a laminated sheet form accoridng to claim 4 or 5. wherein the 
w water-containing cleaning agent comprises: 

(a) 0.01 to 5% by weight of at least one surfactant selected from the group consisting of alkyl glycosides, 
sugar fatty acid esters and amphoteric surfactants: 

(b i1 to 30% by weight of at least one water-soluble solvent selected from the group consisting of 
monohydric alcohols, polyhydric alcohols and their derivatives having a vapor pressure of 2 mmHg or 

75 ' higher at 20 " C; and 

(c) 0.5 to 15% by weight of at least one water-soluble solvent selected from the group consisting of 
ethylene glycol, propylene glycol, butanediol. glycerin and hyxylene glycol. 
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